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(57) Abstract 

A method for detecting a mutated nucleic acid and/or DNA fragment which comprises hybridizing a nucleic acid fragment, etc. 
immobilized on a plate with another nucleic acid fragment, etc. to be examined in the presence of the mutation, binding the thus formed 
inappropriate base pair to a substance capable of binding specifically to the inappropriate base pair, such as labeled Mut S, and then 
detecting and identifying the fragment to which the above substance has been bound; a method which comprises treating, in place of the 
above substance capable of binding specifically to the inappropriate pair, an inappropriate base pair formed between hybridized fragments 
with a substance capable of specifically recognizing and cleaving the inappropriate base pair, thus cleaving or removing the hybridized 
fragment starting with the inappropriate base pair, labeling the fragment remaining on a plate after the cleavage or removal, and then 
detecting and identifying the thus labeled fragment; and substances capable of binding specifically to an inappropriate base pair such as 
GFP-labeled Mut S. Thus, structural mutations in two or more genes can be detected in parallel. In particular, structural mutations can be 
detected while monitoring the extent of expression simultaneously. 
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Steffi 

-ztby, <&(Di^nmzys Mmx*mmtsntz cdna ^stgiicii^oit, ^ 

£Tf£ 1 ca^-^fcS cDNA (^m^k^T'fc5^ N Differential display ft 
(Liang, P. and Pardee, A. Science 257, 967-971). (Molecular indexing 

(Bernner, S. and Livak, K. J. Proc. Natl. Acad. Sci. USA, 86, 8902-8906 (1989) K 
RLCS (restriction landmark cDNA scanning(Suzuki, H. et al. Nucleic Acid Res. 
24,289-294(1996)) <D £ b ttmm& £*VCV^ 0 ^h<D^m±, «£tf*S&l- 
«fc 9 DNA^£#$IMttiL-CV>53|K ^^SSCPi!fe(0rita, M. et al. K. Genomics 
5, 874-879 (1989)), DGGE (Denaturing Gradient Gel Electrophoresis) ft (Myers, R. 
M. et al. Method Enzymol. 155, 501-517 (1987))^£:ffl^T, DNA &r}t±<Dl&.m 
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^^TCDm^-e^6tJT«fcs^ cdna (est) ^m^mm^ti. 

Wi^&^Hoo&i^ ^^^^ n— <bv^^-c#6§£ 

noo$>§ 0 ~<D cDNA ^D^^^ h^fe#^>ix^»<D^ ^^v>-5, cDNA 
7 ^^ D 7 ^^^7°lxvy>> 3 y ^(Schena, M. et al. Proc. Natl. 

Acad. Sci. USA, 93, 10614-10619 (1996)) 1 V> ? ^£^$8^ £2xTV^5 0 r<£>-^- 

v-isiz.m%-tz>mfc : ¥-(D%>m.&^ m^±^m^Lt^ cdna 

*>fe]RbtLfc mRNA ^ilto^SJC&'C^Lfe^D— ^^^fflv^W^U ^Xf 
Z^tT\ ^m-TSo r^^jfefi, mBf^Hfc cDNA (EST) ^Tto^t, Ty-fc 

DNA Kfrtf (cDNA (EST)) ^TfcO^THJTf 5 5 0 Sfc, PCR i^flc# L 

-hlE(-^lffc2o<Z)^-^<7)^c0 9 cDNA <£>8i^fc^feM{2#;^ J; 5 & 
5 o r ix h CDjjmx~mmk £ tifc is ^/UtfS t*<Dmte*X*&> 6 tS> £ 1/ ^9 tit 

!^-t-^DNAKlf>t^^8llHl»lXL^<T}i^P 5 ^V\ ^iXTV^itfci^^ 

Differential display ffi-^^S^Ilfe (Molecular indexing ) (D «fc o \Z. PCR 

v^T^sm^ii, ^fi^v^, ^ms^&mt-pcR<zv^r T^^a^, ism* 

£#:-et#v\, rlcs pcr &fflv^v^8rm, ^^/uco^$ 
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MftcD'Pts: <Hloh 1 @* fcli 2 «£JL±<z>«iftWf>T-XtJ« 1 mt. fcfi 2 

$e>^*»wii, (a) i«*^tt2««±og[iftWf>!-&tj { ia*yttt2ae4± 
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>r t & ' n>t :/ y y x $ * s x*g % 
(e) ®mi£tztew&mzm&±\m^izmK&mffiirzT.m.. 

S/c, ^B^ii, gJStf^ffijc l 2 m£A±.<D RNA ^rK-Xli PNA mft*'^ 

m 1 fi, MutS-GFP gfe^* l/s<?m. ' ^L-f"7^% h*(DM^fe&jf;-f 0 

m 2 2lJife#J 3 -C# ^Hfc DNA ^ y rf<OHr— Y 7 9 J*9' S 7 7 4 ~-^^7^t a 

TM (A) 
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Jt^ML/hKlSj ^fflv^o ±3B8E8&WMt£»4, DNA Brtf&T* RNA Br^Sr^** 

Willi, DNA »fJtRV RNA Kfrfi\ DNA eSrtf PNA ifr>i\ RNA WiKRTf PNA Hf^, 

»KlcH^$ixS DNABrJi\ RNAWf>i-&VPNAWf>T-^OWr>T-»4, <fiSS9USr«PO, 
cDNA -CfcoTi DNA *Cl!>oTt>#(wMR»^V\ itfc-T-^^Stf) c D N 

DNA 0r#Sr&IR-hfci@3£ Life: fctf)!*, tt&tf, DNA LT*Hb*irC^5o cDNA 

iSli|f$H5iiWtltit J:9^flsWfcli, #Jx.J4\ ?E±m cDNA 
^EST (cDNA <£> — ^fc^^ DM SfSr^fS £*tfctt % ^ftlG^ 

Mv>tll!t5ri:^-ct§ 0 adna t Lt^7^5 K, 77-^, pac, 
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bac, yac wzm? s 

±iE0££ft cDNA EST ip.tz.tf J J* DNA ^f±, ^^?*T'§] «9 tti U 

LtzUtt&mfofa hm ftT V ^ 5 fc L^>i-V ^ fc v > ? th -So DNA 

OS«±^©*fl£W*@3£^rifett, 0iJxJ±\ **1t^**ari:(«*.Wr, Chrisey, 
LA. et al. Nucleic Acid Res. 24, 3031-3039 (1996), Timoffev, E. N. et al. 
Nucleic Acid Res. 24, 3142-3148 (1996) (£jj2i!t<59:27i£) LV">#S % ■&"?* L t> 

£«<B*Bfffc: 1 «;5U± 2 RNA fSff^fXKt PNA |3?r)f SvM^y if— > 

&&^-tZ> 0 H&BE RNA Wf-^Xtt PNA %<D&iz'fc.\i:ym\z.1&^X<D3*-W&Lk 

i^^^S„ ^fK-W^— (73|a^fi x RNA Wf^-Xtt PNA BfJt<Z)5|eJB 

Wf>t<Z)«i«kfc»4W^fli(IS»**v\ 
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(i*) ©PNAi»>f'e*>Sw So mm*(Dmmm)iR 

I)!/XliPNA®fJT"CfeottJ;<, am&tfefc-r^BrJm, Ifi^JX 

r//Xtt*ft05H*S 28^1(7) DNA Bfrjf > RNA WrtfXtt PNA WfK"C*>5 £ tfrX* 
# So $ <bl-, DNA »r)f RNA DNA Wftf&t* PNA Kfrtf. RNA ISfK-RV PNA 

cDNA, y/A DNA, ^yt'hnTis? (in vitro transcription) tStlfH RNA 

STJ«/xiiPNAT*fesr^^-e#5o <au rn?>{-IS^$tt/jjv\ 

m.mmm^hmRNk frWEuff i mse^g cdna v r ©cdna 

<Dmim\z.m®i*A*hZ>~k&-czz> <> ^ zfv y-f xzTtzmfttDm&te. 

(b) 

#36IW0>SSl OtftW*ifefc*JttSXS (B) Ttt, ±ffilg (A) CL&^T^-f 
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M?:i^t^#lrfrl:)llg^ XLfcBrJtlffl 
IS (B) T-te, r O^TCfiiBttSatl^ ?pigiE«[a£*Hi4*»Wtc^i-6*SJK 

S.cerevisiae (g|©) ft3fc<Z> 5 y t f-Hk'k9 MSH1 MSH2, $ 

t W?^«-C*>5 hMSH2 fcafctf 3 r. £j8S-?#3 0 

£ fc, v- V s> * n $ -fer X (Schi zosaccharomyces) ft f^-g* ^ ^ 

Mut S t4^»K<0«M$^*flE«^S— »O^^X^Ko—oT?*>«9, ^iglE 
M^j-O^^^r^S^Jt^^L-CiiS-a-i-S (Su, S-S. etal. Proc. Natl. Acad. Sci. 
USA, Vol.83, pp. 5057-5061 (1986)) c £fc, Mut S ? JfO«<Hfr^ LT{4, 

±SEEW^ 0iJx.Kf, Fleck, 0. el al. Nucleic Acids Res. , 1994, Vol. 22, No. 
24, 5289-5295 K|E$c $ tufc -/ # n 5; -fc (Schi zosaccharomyces) ft 3|S<£> T 

/^Wli, T/G^SttJ^KT/C, C/T, T/T, T/— , A/-, C/ 

-, G/-, G/G, A/ A, A/C, A/G, G/T, G/A&T/C/ Ajj&-£© 
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ttfcW-TSc C/C^v^f^^W^ftUI^ #Rk£> Fleck 0. elal. 
Nucleic Acids Res. , 1994, Vol. 22, No. 24, 5289-5295 i^IB^£ tltz v"/1r y 
13 n ^1r;*(Schizosaccharomyces)l£3fe<^C/C i|&-g-?£t££r^r1--5 5 y^fe&Z 

*s*9%&mf r^^WN^Mfi, c/c*&£j£tt£W;iT/c, 

C/T, C/A, a/c, c/-^&tt^^r-r5o 

r^^^TI/^o 0H;ttf, Mut S G/T^vyf^GA 

ft, **^w^ftx sfttefcft* yv#*«, ^ 

l i««rai*li5, LTtt, GFP 

(Green Fluorescence Protein) Sr^M-f 5 ifc3J*"C*5o fct&£ LTfi, tffRfcE, Mut 
s ^>-x^«{^tT«etMut S»TOri:m5. £7c, ^(^^i: 
LTfcfc, His f*l/K*V^^ HA(*l6L3«^)^^ myc *^£W 

</\ HA ^r&t^myc ^^{^LT^4^tt^^HASTOmyc^:#:Srffl^^5r<!:^ 

•cts. etf yfcjttxtti' Jti lt 7t*i;yS;^ 

y— £\ m^U^ (aequorin) «P«ri|Hf 5 £ fctftfHfeSo 
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m%:?^'<?m, mmRTf? 

$£%.'$ f l"<?X*foZ> Green Fluorecsence Protein (GFP) |iV^»&5|£#]^Wt> 
&2 5KDa <7>#^fi£J#0;?:xX?T-#>5;&5, Mut S (DMfc+t^ K^W-AS: 

XH (C) 

*^^)Il©W^*5ft5It (C) "Cfi, filfffi«*&*rf 5«s«as*S 

1, 2-dioxetane) &^5{t^3te«&iii»f5 £ £ ^^717-^©* 
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3\ i/*m?z>^ tas-ctSo 

NA(DMK[z.t>mi®.*mK u 7i^s^^^-r-<#^&t//x{i pna©^ 
%.%mw. v>ytw», &7Em{ttm. nm^mm. 8t<*\ tarn, s^sw^ 

$ €> fci, WO!/XIJ P N A (D\8rft\z.mA ZtiTcW®l&> 

t-tz>~t\z£<o^ sfmsEffi.mzt*$L ctim^mmt mmtzmi Lxfto^t 
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&ffli^T Muts «r«»L. %frttemtezi&ftwn^zfv-zf&m®LLtc : m&te. 

#Eb&Tl-&^T<Dv'^/W3: Muts (Diyy-f/ux-fo*), u— if— -emW&<Dl'y 
(D) 

*mm<Dm2<D&Mjjmz.&rtz>j:u (d) -m, ^^jj^xifcira 

5r<b^T*#5 0 %9 lsT—-£b LTJi, Mung bean ^^WT— if, SI * 
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I'T-f, RNase I Wl^tSr i^-C#5„ 

v^tfe^-* 'g&mmmmtemk-rzo «*rf* Muts g/t * 

■^y^ G/A S^y^fc^ttfcWLAv^ 4#J- C/C ^vyf |:»Ltli» 

^77^f^- — C/C 5 ^"7 y/^ IIJ C/C 

W5^7 7 -Y-tV -tiiWi< ^UiLjrV^, G/T 5^yH> G/A $ 

T^»*fcliWI»»^^±^«ofcWr>t-Sr«R*-rS^S:fiBffl-rSc Mung bean 
1/7 — £\ Si ^ 1/7- if, RNase im^WEM.&M^Wrt^^m^^ 

(E) 

**WO»2^ai*fe©lS (E) -Cfi, XJM (D) -C«JWr*fctt9JI»«*i« 

«±ij:«jofc»fiT-sr»»t-So xa (e) i^tts, wrK<nmmz, m*.&. mt& 

9— tfKJfc, *>f^-V 3 ySf£:, ^-v-a >&Jfc, 3'ft«0&£ffl 
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Ii (F) 

<bic«t 9P^-f-5o fiR»<z>tftW»i, TOW>«flKJ: 9ItS»?t»t, 
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is (e) \z.&\,^xmft\ztt5-£ti?>m®itn. i^ns^wWiSiiT 

mmtmfc* x fetus* oismfi £ , jejm*i- c tzmK(Ditm&fem-tz> 
mmm &mmz.fem-tz>z.k&-*imx3bz>^kiz£Qs wn<Dtf/j*mm&mm 
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DNA fi TSH^^7^5: K (Hayashizaki, Y. et al. FEBS Lett. 188 
(1985) 394-400) /^£>P®iLfc 3 Zf?*x * — (pBluescriptll 

(7)^ a— — ^/{f+yj K SstI, NotHdt MSHflcDNA £Hf A Lfc 10jug£, 
SstI, NotI -C#J»rSK T^D-^«M^ilj-e^iiIL, iSLfcfe^ TSH/3cDNA x 
1 u g &#fc c 

i CD TSH j3 cDNA <D 3' ^Jg{CJ^T«^ «fc ? {' T S: / S?r*A Lfc c 
TSH/3DNA 1 ng 

2' , 3* -*J*f Jr* i/-5- (3-T ?//nf ^-1->T AO UTP IMft A 0.5 M 

Terminal Deoxynucleotidyl Transferase (T0Y0B0SSJ 0^) 50 units 
10x SfE^ j*77 — (T0Y0B0 §3 0 #) 5 /z 1 

50 /z 1 "C 37t60 V^r a-^<— h Lfc c 

7^7— A40<JI, =c-9J — /Mtm&tT^ 3' TfcT 5 7<fcTSH/3cDNA, 0.5 

M g &#fc 0 
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3'*T5:y{bTSH/3DNA 0. 5 u g 

mm 10// 1 -CEU&Ls rtb(^«t«9 % 3*5(5lc*^^r->/uS«ri»ALfc DNA fcL 

»Rtt^9>f K^5^bfNRLfco ^7^f K*7^?: 100% bVy^ar± 
f-h-eai 1 H#IBMyi8U tt*£-ti\ 2%APTES (Aminopropyltriethoxy 

silane, MX^)ttjR0IC: T* h >\ 50:50) teg Lt, M 1 0*lLfc o T"fe 

3'5^^7^=3r^/WbTSH/3DNA £ N J£/.T<£> <fc j l£ LT7 5 7 -ffcSlS-Lt-lM L7t 0 
i-**?^>, HMte 3'3&A'7$*i/Jl> TSH/3DNA l^if&^Jg 5%(£&S <fc 0 {C^/W^-f 
K KSrfifbU rix<£> ^7 5yWl: h Lfc c 50^, 6 B#f!!R 

y^-a^-Mfci, 1 (10mM Tris-Cl [pH8.0], lmM EDTA, 0. 1% SDS) N 0. IN 

NaOH, Sfc#fi£2 (lOmM Tris-Cl [pH8.0], lmM EDTA) T*|ll&Sfc# Lfc G 

mte±.\zm7£<tztt-*m dna 
Muts-GFP i*"<99t&&zf i ?x ? wmm&m 1 {-^-r 0 

*i\ DH5 a (7 >C 7f s> * y 3i > * /H±®k *H) O MutS itfe^ 1 (Schlensog, 

V. and Boeck, A., J. Bacteriol. 173, 7414-7415 (1991))?: PCR -CfcWLfco ± 

^^-r-^-j-f*. b*^mm<D$im*&&L, xhoi «wa«r«pfc*fc « g g t a 

etc gag atg agt gca ata gaa aat ttc gac, To^^ B '7-Y t^fl AccI gM£$rf£fc 

-£■5 <fc 5 t£ijfei£ Lfc cga cgt tgt cga cac cag get ctt caa gcg ata aat Srffll/^fc 

it*g Lfc DNA -7 9 > V fct XhoI x AccI Lfc&, pEGFP-Nl (CL0NETECH *±§!L 
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*H) Kigj^U MutS-CFP DH10B (7^ 7f y ? * V ? MtM. *H) 

DH10a7)>£le]4XL/c MutS-GFP & NotI, Xhol >f±§!!, 0*) X 

mitLX. pThioHisB (Invitrogen f±$!k CD NotI, Xhol fcigfe U 

HP-Thio-MutS-<JFP *ffi%k Lfc 0 

Z.tl&&%MlB±±m8i T0P10 (Invitrogen t±M, t7^)WU LB igifc 
4> 25 t CT*J§#L, IPTG £AP*lT, M&?l"<?K<D&$i%mmL. Jg*Lfc&3fc 
SLf: s rcDB&£jg^&ifc#U lOOOOg ^»L^Ji«£i^ttiIi# < t L^ e 

n CbHtz *lB&mft& ProBond tJ 7 ^(Invitrogen *±§!k Hr=7 V?) &m^^Xm 
\±<D-?n hn^yW^otiSSL, ffim®)*^>T n - t?-C&LJ!{£ «fc 9 HP ^ 
^ K# iXC/^fr.bMutS-GFPgP^&gj <9gf L/Co SDS«M^cSb{-d^tx 130kDa 

<D'<> VZm*) tiJU £ ibtcy-*-^ w- v-a ^LT MutS-GFP it-a-^^^^^Ki: 

1 xitm ufc dna ^ s^sr, :/ U *V if- > a isltm < -Tfc 

ft, 70mM 4£tK=i^@?, 0. 1M pH8. 0, 35% l-p< ^U-2-t c n y iV >mW. 

X&M Lfc„ 32 P X?^*' L/c TSH j3 ^Vl^ h7^K cDNA (Hayashizaki, Y. et al. 

FEBS Lett. 188(1985) 394-400) 0. I n g £ 4/z g poly (dA) (S^-rtfcgL ifcllh 

2. 5 /z g TCflijS tRNA (i'^tfcSU *ffl), 4/zg-^^^CotI DNA (7^7f-y^t 

y^V^/pfrg^ 0. 3m 1 1096SDS Z^Astc 11 fil 3. 5xSSC (d^?L, 2 # 

fflMM£-£tz'&m&X?S1Z Ltc 0 /^•^VfJ-V'-i/al'te 62Xl(DU7km<PX 14 

H#ffUfTofc 0 if&Tt&* 2xSSC, 0. 2%SDS"C5^^ 0. 2xSSC X 1 ^Sfcfr L ft a Ztl 
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2 T^S Ltc MutS-GFP fflig-? ® 1 0.02M KP0 4 , pH7. 4, 

0. 05MKC1, 0. ImM EDTA, ImM 9 J^it* W h— /W, 0. 01%BSA SrSf£:$* < 37<C-e 
1 ^VV^a^-MfCo 0.02M KP0 4 , pH7.4, 0.05MKC1, 0. ImM EDTA, ImM *J 
=J-HT*\>>4 h—SU, 0.019ffiSA-Ci5fe^, t^ittlTT MutS-GFP mstris'ttn 
^^LTV^^^*9^J^Lfc„ DNA f5/^t-h7^7 7^- 

££•3, 7-</ULfc cDNA ti'^fyvyj-V—i fa ^l,X\>^Z>frk* lfr<DWJ£&ft 



19 



WO 99/06591 



PCT/JP98/03413 



(i) (a) imiitcte2mu±.<D&mwfKRtfim$.tzte2mM±<nPNAmK 

'>t£ < t i> 1 -o £ , 1 2 S£Ui<£>^»rJt-&TJ ? 1 fctt 2 U£X±.(D P N 

m*m i i2«<^^^o 

If. SbtefcK* UVW, SMttttoSC. ^mttTt 

«Tt!i» savers awes i ~ 3 w^-m^ i m^m<D^m 0 

(5) ^iijE^S*r('#MW(-i^^i-5^«^s G F P (Green Fluorescence 
Protein) TjfUJji^TV ^ffrsfcJl 1 ~ 3 <£>l/vf *LJ&> 1 ^fa^c^&o 

(6) ^||*tft^^#«i^V/XttPNA<OWf^3Jsa»$ttT*3»3» fr^Mm 

20 



WO 99/06591 PCT/JP98/03413 

(8) ^s^^rr^t^sav/xiiPNA^ se^sc, 
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